The housing market is not only an important component of the national economy; it is also a place of meeting the basic and fundamental needs for the functioning of households. The structure of housing markets and their performance are primarily driven by local and national factors. This results mainly from the specificity of real estate (primarily from its immobility), historical factors, economic conditions, as well as from institutional environment. However, in the process of integration of the European economies, one can see a growing trend towards the unification of the housing markets. The aim of the paper is to assess the scope and scale of convergence processes in the European housing markets. The study covers the main characteristics of the markets, including: the size of the national housing stock and its ownership structure, the importance of residential properties in households' assets, and the share of housing expenditure in households' total consumption expenditure. The occurrence of three most popular types of convergence was investigated: beta, sigma, and gamma convergence.
Introduction
The housing market has an important function in social and economic life. Dwellings are basic goods, but are characterised by an unusually high level of capital intensity. Residential construction and the whole housing sphere have a strong impact on citizens' standard of living, as well as on the power and economic development of the country. They play a huge role in four dimensions: individual -meeting basic human needs; communal -providing the foundation for basic social relationships; material -as housing assets constitute one of the basic components of family, community and state assets, and economic -as the housing sector is one of the most important components of the economic system, generating jobs and creating the technical infrastructure and the basis for the social infrastructure (Nykiel, 2009; Witakowski, 2007) .
The real estate market generates not only the demand for housing, but also creates demand effects in other markets, as it is strongly associated with complementary markets, such as the market of building materials or construction sites, and with the credit markets, including construction loans and residential mortgages (Nykiel, 2009 ). Due to the significant share of residential properties in households' assets, this market, through the wealth effect, influences households' consumption decisions (Żelazowski, 2009 ). In addition, real estate has important fiscal functions, providing a source of income for local budgets.
Housing markets are primarily of the local and national character. This is mostly due to the specificity of real estate (mainly its immobility), historical determinants (influencing the ownership structure of the market and the level of satisfaction of housing needs of its citizens), economic conditions (determining the purchasing power of households in the housing market, the return on investment, the availability of sources of financing and the cost of financing housing), as well as institutional determinants (defining the legal framework for the functioning of the market, the form and scope of public intervention, as well as the transparency of the market). In the process of integration of the European economies, however, the trend towards the unification of the housing markets can be seen. Two groups of factors have a major impact on the analysed processes:
1. Internal factors of the regional and national nature, mainly associated with historical determinants of the functioning of individual housing markets, housing policy priorities, as well as a given region's or country's economic potential and investment attractiveness.
External factors including socio-economic processes at the international level. Their
source is the progressive integration of the European economies and the accompanying freedom of capital movement, migration of human resources, as well as unification of cultural patterns and lifestyle (the process of californisation of needs).
The aim of the paper is to identify the areas and dynamics of the processes of convergence of the European housing markets. The study covers the main characteristics of the markets, including: the size of the national housing stock and its ownership structure, the importance of residential properties in households' assets, and the share of housing expenditure in households' total consumption expenditure.
The nature, types, and methods of convergence measurement
The course of socio-economic processes in spatial terms is uneven. Local markets, regions, and national economies develop at a different rate, which manifests in the occurrence of business cycles, as well as in the processes of decreasing or increasing disparities in development levels of the indicated spatial units.
In terms of the direction of change in the scale of the spatial variation of socio-economic processes, two opposing processes exist, convergence and divergence. Convergence is the process of aligning economic variables between individual countries or regions due to the faster development of poorer regions. It is a process in which selected economies, regions, or markets become similar (Kusideł, 2013a) . Divergence refers to the reverse direction of change, leading to increasing differences and disparities between countries (regions, markets) (Skórska, 2013) .
The literature distinguishes a number of convergence types. According to the object criterion, real and nominal convergence is distinguished. Real convergence refers to the level of similarity of the structures of studied economies (including the sectoral structure, the ownership structure, and the consumption structure), and the similarity in terms of fluctuations in business cycles (Ministerstwo Finansów, 2015) . Nominal convergence refers to the convergence of macroeconomic nominal indicators (price levels, exchange rates, inflation, or budget deficits).
Taking into account methodological issues, there are the following types of convergence: beta convergence (absolute and conditional), gamma convergence, and sigma convergence. Beta convergence relates to the process in which less developed economies (regions, markets) show a faster growth rate than developed economies. Hence, beta convergence refers to the effect of poorer areas catching up to richer ones (Monfort, 2008) . If all economies (markets) seek to achieve the same level of long-term equilibrium (steady state), beta convergence is absolute.
If the analysed entities are developing at different levels, but the pattern of change shows similarity, beta convergence is conditional (Mankiw, Romer, Weil, 1992; Barro, Sala-i-Martin, 1990 ). The following model is the basis for the identification of absolute beta convergence:
where:
y i0+T , y i0 -the value of the analysed variable in the i-th economy (region) in the last and first year of analysis, T -the time horizon of measuring the growth rate of the analysed variable, β -the convergence coefficient,
If the estimated beta is statistically significant and positive, the process of convergence between economies occurs. In the case of negative beta, the process of economic divergence is identified. The convergence coefficient informs also about the rate of the convergence process.
On its basis, the so-called half-life statistic is determined, indicating the number of years needed to reduce the existing differences between economies in half:
The verification of the occurrence of conditional beta convergence requires the inclusion in the model of variables that reflect the specificity of the studied economies, thereby affecting their growth path (Kusideł, 2013a) :
x i,t -the matrix of variables determining the growth path of the analysed variable for the i-th region.
Sigma convergence refers to the phenomenon of decreasing variance of the analysed variable in the studied spatial units. Its occurrence is closely linked with the catch-up effect of economies (regions) as measured by beta convergence. Beta convergence is therefore a necessary condition but not a sufficient one for the occurrence of sigma convergence (Monfort, 2008) . The methods used in the identification of sigma convergence are statistical measures of variability, such as the standard deviation or the coefficient of variation. The progressive decrease in the diversity of economies (regions) in relation to the studied phenomenon signals the occurrence of sigma convergence, otherwise it is sigma divergence. The formal basis for the inference of the existence of convergence can be also a test of significance for the two variances based on the following hypotheses:
2 2 0 ; T σ σ -the variance of the diagnostic variable at the initial and final analysis period.
The test to verify a null hypothesis is as follows:
The above-presented statistics have the Fisher-Snedecor distribution with (n -1, n -1) degrees of freedom. F-statistic values greater than the critical values are the basis for the rejection of the null hypothesis (the hypothesis of equality of variance) in favour of an alternate hypothesis that indicates the presence of convergence or divergence (Kusideł, 2013b) .
The third convergence type is the so-called gamma convergence proposed by G. Boyle and T. McCarty (1999) . Gamma convergence occurs when there is a considerable change in the analysed time horizon in the position of the studied economies (regions) in the ranking prepared on the basis of the value of the selected economic variable (Dittmann, 2014) . The verification of the hypothesis of the existence of gamma convergence is conducted on the basis of coefficient of concordance:
γ -gamma convergence in period t; R i0 , R it -the rank of i-th object in the first and last analysis period.
The lower the value of the above coefficient, the more important the change in the ranking of the analysed units between the periods of observation, which points to the dynamics of the process of gamma convergence. The verification of the hypothesis of the existence of gamma convergence is based on the Chi-square statistics in the form of:
2 t χ -the empirical value of statistics in the period t, i -the number of units,
The empirical value of Chi-square statistics less than the theoretical value (designated for n -1 degrees of freedom and the significance level α) allows to confirm the occurrence of gamma convergence (Dittmann, 2014) . Otherwise, the null hypothesis is rejected in favour of an alternative hypothesis assuming no gamma convergence (no significant changes in the arrangement of the analysed units).
The convergence of housing markets -literature review
Previous studies of convergence in the area of housing markets were mainly related to price convergence. They were an attempt to answer the question whether housing prices at the regional or international level tend to achieve the states of stable equilibrium. Market research of British markets carried out by R. MacDonald and M. Taylor has not confirmed the hypothesis assuming the tendency of regional markets to achieve long-term equilibrium (MacDonald, Taylor, 1993) . The comparative analysis carried out by P. Hiebert and M. Roma concerning the diversification of housing prices for the four largest European economies (Germany, France, Italy, and Spain) has shown a weak trend for price convergence in these markets. The authors have highlighted significant differences in the dynamics of convergence of individual economies.
The main factors that determine regional differences in the level of real estate prices include household incomes and demographic factors (Hiebert, Roma, 2010) .
The occurrence of price convergence phenomenon in housing markets has also been Apart from price convergence, the literature dedicated to the issues of the functioning of housing markets includes studies regarding the convergence of housing systems (Governa, Saccomani, 2010) . In the context of integration of the European economies, the question about the direction of structural changes in the area of housing has become important. The conducted research focused on, among others, the assessment of the scope and dynamics of convergence processes in the area of ownership structure of the housing markets, systems of their financing, as well as the institutional environment, or the housing policy implemented at the central and local level. These studies are, however, of the fragmentary and often non-conclusive nature.
From this perspective, it is, therefore, appropriate to fill the existing information gap regarding the course of convergence of the European housing markets.
Data and methodology
The identification of convergence processes in the housing markets was conducted for four thematic areas reflecting the level of development or the structure of the national housing markets. The adopted set of diagnostic variables includes:
-the share of residential properties in households' assets, -the share of households' housing expenditure in total consumption expenditure, 1 -the size of housing stock (the number of dwellings per 1,000 inhabitants),
-the home ownership rate.
The first two indicators determine the importance of residential properties in the microeconomic dimension (their significance in the structure of households' assets and consumption expenditure). Two subsequent variables characterise the macroeconomic dimension of residential properties by assessing the size of national housing stocks and their ownership structure. The sources of the data used and the time horizon of the research procedure are presented in Table 1 . The home ownership rate Austria, Belgium, Cyprus, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Luxemburg, Netherlands, Portugal, Spain, Sweden, UK
1980-2015 Eurostat, Housing Statistics in the European Union 2010
Source: author's own work.
To verify the occurrence and dynamics of the convergence of the European housing markets, the measures presented in Section 2 (The nature, types and methods of convergence measurement), beta, sigma, and gamma convergence, were used.
Results
In the case of most of the studied variables, the occurrence of beta convergence has been confirmed ( Figure 1 ). Only in relation to the share of residential properties in households' assets, the beta coefficient has proven to be statistically insignificant. The strongest trends in beta convergence have been identified in the area of the share of housing expenditure in households' total consumption expenditure, which is also confirmed by a relatively low H-L coefficient amounting to 15 years in this case (Table 2 ). The process of successive decline in differences among the European housing markets from the perspective of the adopted diagnostic variables is also noticeable. Except for the share of residential properties in households' assets, the estimated coefficients of variation show a clear and statistically significant downward trend (Figure 2) . The conducted tests of significance of two variances (Table 3 ) emphasise particularly strong processes of sigma convergence for the home ownership rate. In the case of the other variables, the F-statistics have proven to be statistically insignificant (no grounds for rejecting the null hypothesis of equal variances for the first and last analysis period). The occurrence of gamma convergence has been identified for two variables: the share of residential properties in households' assets and the home ownership rate (Figure 3 and Table 4 ).
This indicates, therefore, a statistically significant change in the position of the national housing markets in the rankings for these thematic areas. The lack of gamma convergence in the case of all the other variables, along with the occurrence of other types of convergence, suggests that the national housing markets seek to achieve a common state of long-term equilibrium in these areas. The share of residential properties in households' assets χ 2 statistic χ 2 critical value 
Conclusions
The results obtained confirm the existence of unification trends in the housing markets in the context of the integrating European economies. The catch-up effect (beta convergence)
is observed for both the quantitative structure and ownership structure of the housing stock, as well as in the case of the share of households' housing expenditure in their total consumption expenditure. In the majority of the studied areas, a trend towards a decrease in differences among the national housing markets is also observed. The strongest process of sigma convergence occurs in the ownership structure of the housing stock, although also in this case it is not linear in nature. The years 1990-2010 were the period of an extremely dynamic decrease in differences among the national housing markets in terms of the rate of residential property ownership.
Gamma convergence, associated with the repositioning of housing markets, has been identified in two areas: the rate of home ownership and the share of households' housing expenditure in their total consumption expenditure. In the other cases, despite the identified beta and sigma convergence, gamma convergence has not occurred. This may mean the existence of common long-term equilibrium that the European housing markets jointly seek.
